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A  METHOD  FOR  THE  ESTIMATION  OF  THE  ATMOSPHERIC  TEMPERATURE  PROFILE 


K.H.  Lloyd 
SUMMARY 

A  method  is  presented  for  the  estimation  of  the 
temperature  profile,  given  measured  surface  values  of 
temperature  and  pressure,  using  conditional  factors  which 
are  functions  of  statistical  meteorological  parameters. 
Tables  of  mean  temperature  profiles,  and  of  the 
conditional  factors  from  which  temperature  profiles  may  be 
estimated,  are  presented  for  several  sites  around 
Australia.  These  tables  can  be  used  when,  for  example, 
radiosonde  data  are  not  available. 

This  work  was  carried  out  at  Weapons  Systems  Research 
Laboratory  in  response  to  Army  Office  Research  Request 
1139/78  -  Task  ARM  78/060  entitled  Artillery  Use  of 
Meteorological  Statistics  (AUMS). 
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1 .  INTRODUCTION 

Included  in  the  requirements  for  the  Artillery  Meteorological  Message  are  the 
temperature  and  humidity  profiles.  When  possible,  these  profiles  are  measured 
using  sensors  mounted  in  a  sonde  carried  below  the  meteorological  balloon 
which  is  used  for  determination  of  wind.  In  addition  to  the  sonde,  the 
measurement  of  temperature  and  humidity  (mixing  ratio)  profiles  requires  a 
telemetry  receiver  and  extensive  data  analysis.  Because  of  the  problems 
associated  with  the  measurement  of  the  temperature  and  humidity  profiles, 
there  would  be  significant  benefits  if  a  method  could  be  developed  for 
estimating  the  temperature  and  humidity  profiles  to  an  accuracy  such  that  the 
contribution  of  errors  from  ballistic  temperature  and  ballistic  density  were 
small  compared  with  the  other  contributions  to  range  and  bearing  errors. 

This  report  presents  a  method  for  estimating  the  temperature  profile,  and 
gives  in  tabular  format  the  necessary  data  for  calculating  the  estimate  for 
several  sites  around  Australia.  The  technical  background  to  this  estimation 
method  is  given  in  references  1  and  2.  It  is  shown  in  these  reports  that  the 
error  contribution  of  non-standard  atmospheric  conditions  can  be  reduced  by 
40%  if  the  temperature  estimated  by  using  this  technique  is  used  for 
calculating  ballistic  density  and  temperature.  In  addition,  because  the 
contribution  of  humidity  to  range  dispersion  is  very  small,  adequate 
representation  of  the  humidity  profile  is  given  by  the  mean  profile  for  that 
site. 

The  next  section  gives  a  brief  description  of  the  background  to  the  method, 
which  makes  use  of  calculated  statistical  relations  between  temperature  and 
pressure  variations.  Section  3  discusses  the  problem  of  including  both  day- 
to-day  and  diurnal  variations,  and  Section  4  explains  the  application  of  the 
method  for  estimating  the  temperature  profile.  The  sites  for  which  the 
appropriate  statistics  have  been  calculated  are  shown  in  figure  1. 


2.  STATISTICAL  METEOROLOGICAL  PARAMETERS 

Because  of  correlations  which  exist  between  temperature  variations  at  altitude 
and  surface  temperature  and  pressure  variations,  it  is  possible  to  make  an 
estimate  of  the  temperature  profile  when  surface  values  are  measured.  To  make 
these  estimates  it  is  necessary  to  calculate  both  these  correlations  and  the 
standard  deviations  of  the  variations  of  temperature  at  various  altitude 
levels,  using  a  large  number  of  Meteorological  data. 

Some  of  these  statistics  are  available  in  publications  of  the  Bureau  of 
Meteorology.  McRae(ref.3)  presents  tables  of  mean  and  standard  deviation  in 
temperature  at  nine  pressure  levels  up  to  100  mb,  and  also  correlation 
coefficients  between  temperature  variations  at  these  levels.  He  used 
Meteorological  data  from  1953  until  1956,  over  which  years  the  time  for  taking 
meteorological  soundings  was  0400  U.T.  In  1957  the  time  at  which  the 
soundings  were  taken  was  changed  by  international  agreement  to  2400  U.T. 
(although  Australia  in  fact  takes  theirs  at  2300  U.T.),  and  Maher  and 
Lee(ref.4)  subsequently  issued  tables  of  the  mean  and  standard  deviation  in 
surface  pressure,  and  of  temperature  at  twenty  levels  up  to  10  mb,  for  data 
taken  at  2300  U.T.;  however,  their  tables  did  not  include  correlation 
coefficients.  Maher  and  Lee’s  tables  were,  in  fact,  an  updated  version  of  the 
tables  of  Maher  and  McRae (ref. 5)  which  gave  seasonal  values  of  mean  and 
standard  deviation  at  0400  U.T.  Because  of  the  requirement  for  both 
temperature  and  pressure  correlation  coefficients  to  calculate  the  estimated 
temperature  profile,  we  have  computed  all  the  correlation  statistics  using 
Meteorological  Bureau  data.  At  the  same  time,  the  means  and  the  standard 
deviations  have  also  been  calculated  so  that  all  the  statistical  parameters 
used  in  the  temperature  estimation  procedure  come  from  the  same  set  of  data. 
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Table  1  in  the  back  of  this  Memorandum  gives  calculated  statistical  parameters 
for  a  number  of  sites  around  Australia  by  season,  at  2300  U.T.  (the  problem 
of  observations  at  different  times  of  the  day  is  discussed  in  the  next 
section).  As  can  be  seen,  the  tables  give  the  mean,  standard  deviation  and 
correlations  of  surface  pressure,  and  of  temperature  at  eleven  altitudes  up  to 
the  100  mb  level.  As  explained  in  references  1  and  2,  these  altitudes  were 
used  because  they  are  the  standard  altitude  levels  at  which  the  Meteorological 
Bureau  archives  its  data.  The  Meteorological  Bureau  also  keeps  data  at  the 
850  mb  level,  but  this  is  an  uneven  pressure  step,  and  has  not  been  used  here. 
The  data  at  150  mb  have  been  used,  because  otherwise  there  is  too  large  an 
altitude  interval.  The  mean  mixing  ratio  is  also  given  in  the  tables. 

In  compiling  the  Meteorological  Message,  data  at  altitudes  additional  to  those 
given  in  Table  1  are  required.  The  values  can  either  be  interpolated  from  the 
tables,  or  read  off  a  graph.  Note  that  in  Table  1  the  annotation  '1000  mb* 
refers  to  surface  level. 


3.  THE  NATURE  OF  THE  TEMPERATURE  VARIATIONS 

The  estimation  of  the  temperature  profile  using  the  method  of  this  Memorandum 
is  based  purely  on  statistical  procedures.  This  is  both  its  strength  and  its 
weakness.  Its  strength  lies  in  that  a  relatively  simple  algorithm  has  been 
developed  for  estimating  the  temperature  profile,  which  can  be  followed  by 
rote  once  the  surface  values  have  been  measured,  so  that  no  human  judgement  is 
involved.  Its  weakness  lies  in  the  fact  that,  since  it  is  a  purely 
statistical  process,  it  can  not  make  use  of  known  meteorological  processes, 
for  example  cold  fronts. 

Another  problem  which  arises  is  that  most  of  the  data  from  which  the 
statistical  coefficients  are  calculated  are  of  soundings  taken  at  2300  U.T. 
This  means  that,  although  these  data  are  adequate  for  determining  the 
statistics  of  day-to-day  variations,  they  give  no  indication  of  diurnal 
variabilities.  For  these  reasons  the  data  for  which  both  these  variations 
were  available,  Woomera  and  Laverton,  were  examined  carefully  to  see  how  a 
method  could  be  developed  for  estimating  the  temperature  profile  which 
incorporated  both  diurnal  and  day-to-day  variations (ref .2) .  It  was  found  that 
the  most  satisfactory  way  in  which  this  could  be  done  was  to  remove  from  the 
measured  value  of  the  surface  temperature  the  mean  diurnal  variation,  thereby 
adjusting  the  observed  value  to  an  estimate  of  the  value  of  2300  U.T.  This 
temperature  was  then  used  in  the  procedure  of  estimating  the  temperature 
profile.  This  estimated  profile  applied  to  2300  U.T.,  so  it  is  necessary  to 
adjust  the  estimated  profile  to  refer  to  the  time  of  observation.  These 
corrections  were  only  done  below  the  800  mb  level,  because  it  was  found  that, 
statistically,  diurnal  variations  above  this  level  are  mainly  random  and  do 
not  contain  a  significant  diurnal  contribution.  It  is  assumed  that  the 
diurnal  variation  decreases  linearly  with  altitudes,  as  illustrated  in 
figure  2. 

Reference  6  contains  values  of  mean  maximum  and  minimum  temperature  for  the 
meteorological  stations  in  Australia,  from  which  an  estimate  of  diurnal 
variations  can  be  made.  Table  2,  using  both  reference  6  and  additional  data 
provided  by  the  Meteorological  Bureau,  shows  the  mean  diurnal  variations  in 
surface-temperature  from  2300  U.T. 
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4.  EXPLANATION  OF  THE  METHOD 

The  simplest,  and  poorest,  estimate  of  the  temperature  profile  is  the  mean 
value,  calculated  using  meteorological  data  for  that  site,  season,  and,  if 
possible,  time.  This  would  have  to  be  done  if  a  thermometer  and  barometer 
were  not  available  to  measure  surface  temperature  and  pressure.  However,  a 
significant  improvement  in  the  estimate  of  the  temperature  profile  occurs  when 
the  surface  values  of  temperature  and  pressure  are  measured.  This  not  only 
gives  exact  values  at  the  surface,  but  enables  corrections  to  the  mean 
temperature  profile  to  be  made.  These  corrections  can  be  made  because  of  the 
correlations  which  exist  between  changes  in  surface  temperature  and  pressure, 
and  in  changes  in  the  temperature  profile.  For  example,  suppose  surface  and 
200  mb  level  temperature  changes  are  anticorrelated,  ie  an  increase  in  surface 
temperature  above  the  mean  value  generally  occurs  when  there  is  a  decrease  in 
temperature  at  200  mb.  Then,  if  the  observed  surface  temperature  is  above  the 
mean  value,  the  best  estimate  of  temperature  at  the  200  mb  level  will  lie 
below  the  mean. 

The  correction  to  the  mean  profile  is  given  by  the  product  of  the  departure  of 
the  observed  surface  value  from  the  mean  value  and  a  term  which  we  have  called 
the  conditional  factor.  If  AP  and  AT  are  the  differences  between  the  observed 
and  mean  value  of  surface  pressure  and  surface  temperature  at  2300  U.T.,  then 
the  correction  which  must  be  added  to  the  mean  temperature  at  any  given  level, 
to  give  the  best  estimate  for  temperature,  is: 


temperature  correction  =  FP  x  AP  +  FT  x  AT 


where  FP  and  FT  are  the  conditional  factors  mentioned  above,  whose  values  are 
a  function  of  altitude.  An  alternative,  and  equivalent,  method  of  defining 
conditional  factors  is  in  terms  of  fractional  (percent)  changes  in  surface 
pressure  and  temperature.  Denoting  these  conditional  factors  by  GP  and  GT  we 
have : 


temperature  correction _ 

mean  temperature  at  given  level 


GP 


AT 

+  GP  xy 


where  P  and  T  are  mean  surface  values  of  pressure  and  temperature.  GP,  GT  and 
FP,  FT  are  related  by: 


GP  =  FP  x  (P/raean  temperature  at  given  level) 
GT  =  FT  x  (T/mean  temperature  at  given  level) 


Although  we  do  not  use  GP,  GT  in  this  Memorandum,  they  are  discussed  because 
ballistic  density  and  temperature  are  calculated  in  terms  of  fractional 
(percent)  changes,  and  it  may  in  some  applications  be  preferable  to  use  GP,  GT 
instead  of  FP,  FT. 

The  conditional  factors  are  a  function  of  the  standard  deviations  and 
correlations  of  the  meteorological  variables.  The  derivation  of  the 
mathematical  expression  for  the  conditional  factors  in  terms  of  the 
statistical  meteorological  parameters  is  given  in  reference  2,  and  their 
values  are  included  in  Table  1. 


The  method  for  calculating  the  estimate  of  the  temperature  profile,  for  use  in 
ballistic  density  and  ballistic  temperature  calculations,  is  given  in 
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Appendix  I.  This  is  in  the  format  of  a  table,  which  could  be  easily 
incorporated  into  the  software  of  any  automated  system  for  calculating 
artillery  meteorological  corrections.  As  can  be  seen,  the  differences  between 
the  mean  and  surface  values  for  pressure  and  temperature  are  calculated  (first 
converting  the  surface  temperature  to  the  equivalent  value  of  2300  U.T.). 
Then  for  each  altitude,  these  differences  are  multiplied  by  the  appropriate 
conditional  factor,  then  added  to  the  mean  value  to  give  the  best  estimate  of 
the  temperature  profile. 


5.  CONCLUSION 

The  data  given  in  Tables  1  and  2  enable  corrections  to  the  mean  profile  of 
temperature  to  be  made,  to  give  a  better  estimate  of  the  temperature  profile 
when  surface  values  of  temperature  and  pressure  are  known.  This  method  is 
valuable  when  radiosonde  measurements  of  the  profile  are  not  available. 
Because  humidity  (mixing  ratio)  variations  are  not  significant,  mean  values 
for  the  humidity  profile  are  sufficient. 

Appendix  I  contains  a  table  for  the  calculation  of  the  estimated  temperature 
profile.  The  calculations  could  be  easily  incorporated  in  the  software  of  a 
computer  dedicated  to  the  calculation  of  artillery  range  and  bearing 
corrections . 
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APPENDIX  I 

ESTIMATION  OF  TEMPERATURE  PROFILE  USING  MEASURED  SURFACE  VALUES 


Site 

Date  Time 

Unit 

Ref. 

Value 

a 

Measured  surface  pressure 

mb 

b 

Mean  surface  pressure 

mb 

Table 

1 

c 

Difference  in  surface  pressure 

mb 

a  -  b 

d 

Measured  surface  temperature 

°C 

e 

Difference  between  mean  surface  temperature 
at  time  of  measurement  and  at  2300  U.T. 

°C 

Table 

2 

f 

Measured  surface  temperature  corrected 
to  2300  U.T. 

°C 

d  -  e 

8 

Mean  surface  (ie  1000  mb)  temperature 
at  2300  U.T. 

°C 

Table 

1 

h 

Difference  in  surface  temperature 

°c 

f  -  g 

Data 

entered  in  table  below: 

i 

Linear  interpolation  of  e.  to  zero  at  800  mb 

altitude 

(see  figure  2) 

j 

Conditional  pressure  factor,  FP 

Table 

1 

1 

Conditional  temperature  factor,  FT 

Table 

1 

Estimated 


i 

j 

k  1  m 

n  temperature 

Altitude 

e 

FP 

e  x  j  FT  h  x  1 

T  mean  n  +  i  +  k  +  m 

mb 

interpol 

Table  1 

Table  1 

Table  1  °C 
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TABLE  1.  METEOROLOGICAL  STATISTICAL  PARAMETERS  AND  CONDITIONAL  FACTORS 

(a)  Broome 


SPRING  MEAN  SURF  AC 6  PRESSURE  1011.5  MB 

STANOARO  DEVIATION  IN  SURF. PRESS.  2.2  MB 


PRESSURE  MB 

100C 

9CC 

80C 

TOC 

600 

500 

400 

300 

200 

150 

100 

AlTITUCE  KM 

C.C 

l.C 

2.C 

3.C 

4.2 

5.6 

7.2 

9.2 

11.8 

13.6 

16.0 

MEAN  TEMPERATURE  OEG  C 

23. 

22. 

15. 

6# 

-l. 

-8.  -18. 

-32.  -54.  - 

68. 

-79. 

iTANCARD  DEVIATION 

TEMP. 

3.2 

2.6 

2.4 

2.0 

2.4 

2.3 

2.1 

1.7 

1.4 

1.6 

2.5 

CORRLN.-SURF.PRES. 

/TEMP. 

-0.58 

-0.46 

-0.56 

-0.44 

0.05 

-0.04 

-0.05 

-0.04 

-0.13 

-0.03 

0.25 

CORRLN. -SURF. TEMP. 

/TEMP. 

I.CC 

0.52 

0.65 

0.43 

-0.12 

-0.00 

-0.03 

-0.04 

0.13 

0.12 

-0.19 

MEAN  MIXING  RATIG 

cm/kg. 

12.1 

5.4 

4.9 

3.9 

2.6 

1.5 

0.6 

0.0 

0.0 

0.0 

0.0 

conditional  factor 

FP 

C.C 

-0.29 

-0.30 

-0.27 

-0.03 

-0.06 

-0.10 

-0.08 

-0.05 

0.05 

0.24 

conditional  factor 

FT 

l.OC 

0.34 

0.37 

0.17 

-0.1C 

-0.03 

-0.06 

-0.05 

0.04 

0.08 

-0.06 

FRACT.  CCNON’.  FACT 

CP 

O.C 

-0.99 

-1.05 

-0.98 

► 

o 

• 

o 

•c 

-0.2  3 

-0.38 

-0.32 

-0.24 

0.25 

1.26 

fract.  conon.  fact 

GT 

l.OC 

0.34 

0.38 

0.  te 

-O.tl 

-0.03 

-0.07 

-0.07 

0.05 

0*12 

-0.09 

SUMMER 

MEAN 

SURFACE 

PRESSURE 

1005 

•  7  MB 

STANOARO  DEVIATION 

1  IN  SURF. PRESS.  3 

•  0  MB 

PRESSURE  MB 

1000 

900 

80G 

700 

600 

500 

400 

300 

200 

150 

IOC 

ALTITUCE  KM 

O.C 

l.C 

2  .0 

3.C 

4.2 

5.6 

7.2 

9.2 

li.e 

13.6 

16.0 

MEAN  TEMPERATURE  DEG  C 

28. 

24. 

18. 

10. 

l. 

-7.  - 

1 6  •  — 

31.  - 

53.  - 

•67.  - 

82. 

STANDARD  DEVIATION  TEMP. 

1.7 

2.7 

2.0 

1  .5 

1.7 

2.1 

1.9 

1.7 

1.4 

1.3 

2.3 

corrln.-sukf.pres./temp. 

0.15 

0.16 

0.09 

-0.20 

-0.37 

-0.41 

-0.48 

-0.53 

-0.42 

-0.15 

0.36 

CORRLN. -SURF. TEMP. /TEMP. 

1  .QC 

0.45 

0.54 

0.25 

-0.21 

-0.12 

-0.16 

-0.16 

-0.07 

-0.01 

0.08 

MEAN  MIXING  RATIC  GM/KG. 

18.0 

10.2 

7.6 

5.8 

4.0 

2.3 

1.3 

0.0 

0.0 

0.0 

0.0 

CONDITIONAL  FACTOR  FP 

O.C 

0.09 

0.01 

-0.12 

-0.20 

-0.27 

-0.29 

-0.29 

-0.19 

-0.07 

0.28 

CONDITIONAL  FACTCR  FT 

l.OC 

0.69 

0.62 

0.25 

-0.16 

-0.07 

-0.09 

-0.08 

-0.01 

0.01 

0.04 

FRACT.  CCNCN.  FACT  GP 

O.C 

0.29 

0.03 

-0.44 

-0.74 

-1.02 

-1.14 

-1.21 

-0.87 

-0.33 

U49 

FRACT.  CCNON.  FACT  GT 

l.CC 

0.70 

0.64 

0.27 

-0.17 

-0.08 

-O.II 

-0.10 

-0.01 

0.01 

0.06 

AUTUMN 

MEAN 

SURFACE 

PRESSURE 

1008 

•  9  MB 

STANOARO  DEVIATION  IN  SURF.PRESS.  2 

•  8  MB 

PRESSURE  Me 

100C 

90C 

800 

700 

6C0 

500 

40C  300 

200 

150 

100 

AlTITUCE  KM 

C.C 

l.C 

2.C 

3.0 

4.2 

5.6 

7.2  9.2 

11.8 

13.6 

16.0 

MEAN  TEMPERATURE  OEG  C 

25. 

23. 

16. 

6  • 

l. 

•6  •  * 

17.  -32.  - 

53. 

-67.  - 

81. 

STANOARO  OEVIATICN 

TEMP. 

3.C 

2.2 

2.0 

2.0 

2.1 

1.8 

1.8  1.9 

1.5 

1.4 

2.8 

CORRLN.-SURF.PRES. 

/TEMP. 

-0.45 

-0.10 

-0.40 

-0.41 

-0.19 

-0.27 

-0.42  -0.53 

-0.42 

0.00 

0.49 

CORRLN .-SURF .TEMP • 

/TEMP. 

1.00 

0.42 

0.64 

0.24 

-0.13 

0.07 

0.18  0.22 

0.22 

0.08 

-0.22 

MEAN  MIXING  RATIC 

GM/KG. 

15.7 

8.4 

6.8 

5.2 

3.4 

2.1 

1.1  0.0 

0.0 

0.0 

0.0 

CONDITIONAL  FACTCR 

FP  . 

0.0 

0.08 

-0.10 

-0.27 

-0.23 

-0.19 

-0.27  -0.35 

-0.21 

0.02 

0.48 

CONDITIONAL  FACTCR 

FT 

l.CC 

0.34 

0.38 

0.05 

-0.19 

-0.04 

-0.00  -0.02 

0.02 

0.05 

0.00 

FRACT.  CCNON.  FACT 

GP 

O.C 

0.29 

-0.34 

-0.96 

-0.85 

-0.73 

-1.06  -1.48 

-0.97 

0.11 

2.53 

FRACT.  CCNON.  FACT 

GT 

l.CO 

0.34 

0.39 

0.06 

-0.20 

-0.04 

-0.00  -0.02 

0.02 

0.07 

0.01 

telMTER 

MEAN 

surface 

1  PRESSURE 

1014 

•  5  MB 

STANDARD  OEVUTION  IN  SURF.PRESS.  2 

•  2  MB 

PRESSURE  MB 

1000 

90C 

800  700 

600 

500 

400  300 

200 

150 

100 

ALT ITUOE  KM 

O.C, 

1.0 

2.0  3.0 

4.2 

5.6 

7.2  9.2 

11.8 

13.6 

16.0 

MEAN  TEMPERATURE  OEG  C 

16. 

17. 

11.  7. 

1  8 

-7.  - 

17.  -32. 

-54.  -68.  - 

78. 

STANOARO  DEVIATION  TEMP. 

3.5 

2.4 

2.3  2.5 

2.3 

2.2 

2.0  1.6 

1.4 

1.7 

2.6 

CORRLN. -SURF. PRES. /TEMP. 

-0.39 

-0.35 

-0.24  -0.10 

0.02 

-0.05 

-O.tl  -0.11 

-0.06 

-0.02 

0.17 

CORRLN.- SURF. TEMP. /TEMP. 

l.CO 

0.56 

0.18  -0.12 

-0.16 

-0.06 

0.03  0.02 

0.09 

0.09 

-0.01 

MEAN  MIXING  RATIO  GM/KG. 

7.2 

5.0 

4.6  3.4 

2.4 

1.6 

0.9  0.0 

0.0 

0.0 

0.0 

CONDITIONAL  FACTCR  FP 

0.0 

-0.17 

-0.20  -0.19 

-0.05 

-0.09 

-0.10  -0.08 

-0.02 

0.01 

0.23 

CONDITIONAL  FACTCR  FT 

1.00 

0.34 

0.07  -0.13 

-0.11 

-0.06 

-0.01  -0.01 

0.03 

0.05 

0.0$ 

fract.  ccnon.  fact  cf 
mact.  ccnon.  fact  ct 


O.C  -0.61  -0.72  -0.68  -0.19  -0.33  -0.61  -0.33  -O.OT  O.OT  I. IT 
1.00  0.36  O.OT  -0.16  -0.12  -0.06  -0.01  -0.01  0.06  O.OT  O.OT 
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SPRING 


PRESSURE  MB 
AtliruCE  KM 

PE AN  TEMPERATURE  DEG  C 
STANCARO  DEVIATION  TEMP. 
C CkRIN.- SURF. prfs. /temp. 
CQRRLN.-SUi’F  .  TEMP  «  /  TE^P  • 
MEAN  MIXING  kATIC  GM/KG. 

CDSOniOSAt  FAC  TOR  FP 
CONDITIONAL  factor  FT 

FPACT.  CCNDN •  FACT  GP 
f-RACT.  CCNDN.  FACT  GT 


SUMMER 


PRESSURE  Me 
ALTITUCE  rm 

MEAN  TEMPERATURE  OcG  C 
STANCARC  OEVIATICN  TEMP. 
COKRCN.- SURF, PRES. /TEMP. 
CQRRLN.- SURF, TE«P. /TEMP. 
MEAN  mixing  RATIO  CM/KG* 

CONDITIONAL  FACTOR  FP 
CONDITIONAL  factor  ft 

FRACT.  CCNDN.  FACT  GP 
f RAC  T .  CONCN.  FACT  GT 


AUTOf N 


FReSSUhF  "E 
ALIIIULF  KM 

Mr  AN  TtMPEKATURF  DtG  C 
STANDARD  DEVIATION  ? c Mf . 
CrKWLN.-SUHF.FkES./Tt^P. 
COVRoN.-SOKf  •  TtvF#/TtV#-. 
MAN  MIXING  *ATIl  lP/Kw. 

LCNCI  T  I C  is  A  L  E  AC  TOR  Ft 
CONDITIONAL  FAOToR  ft 

MACI.  CCNCN.  F  AO  T  CM 
hack  Cl  \i#  N  •  FAOT  GT 


*  I  NT  t  R 


r-USSUKE 

ALHTULf  N  ¥ 

MAV  7t*Fc»£l'Jfi£  7 tC  C 
S  T  *«\L  *  ^tVlATJCN  tt’*P. 

CGNRON.-SUFF.Pftf  S./TfcA»p. 
CFMP1.N.-SUHF,TEMF./Ttvr  . 
MAN  MIXING  RATIO  OP/Ku. 

conditional  r*iTLR  ff 
oONOIUGNAL  FAoTC»  CT 

HaCT.  CCN05.  fACT  OH 
FflACf.  CCNtN.  FACT  GT 


TABLE  1  (CONTI).  )  . 
(b)  Darwin 


MEAN  SURFACE  PKESSuRt  l'Cr9.5  m* 

STANUARD  DEVIATION  IN  iUKF.P  rss.  1.8  *1; 


1000 

900 

800 

700 

63C 

500 

4CC 

3C0 

20C 

15C 

kg 

0,0 

l.C 

2.6 

3.C 

4.2 

5.6 

7.2 

9.2 

11.9 

1  3.6 

16.0 

27. 

20. 

14. 

3. 

2. 

-6.  - 

14.  - 

31  .  - 

54.  - 

6».  - 

■80. 

1.7 

1-7 

1*8 

1.9 

1.7 

1.5 

1.4 

1*2 

1*2 

1.4 

2.6 

-C.42 

-0.42 

-C.52 

-n.22 

0.03 

-".04 

-P.A3 

-0.12 

-0*12 

0.00 

0.33 

l.CC 

0.49 

0,59 

0.06 

-9.U 

0.06 

n  *03 

0.07 

0.C8 

0.00 

-0.29 

15.5 

9.8 

6.4 

4.3 

2.9 

1.7 

0.9 

o.o 

0.0 

*.0 

c.o 

c.c 

-0.24 

-0.33 

-0.26 

o  .04 

-"."2 

-0.02 

-0.08 

-0*07 

o.oc 

0.37 

l.OC 

0.3fc 

0.47 

-0."4 

-0.'>9 

0.04 

O.o  i 

0.01 

o.C2 

o.co 

-0*28 

c  .c 

-0.84 

-1.17 

-0.92 

C.lH 

-0.06 

-o#o8 

-0.31 

-0.  34 

C.OI 

1.92 

i.qg 

0.37 

0.49 

-p.P4 

-O.IG 

0.05 

O.OI 

C.OI 

0.03 

0.00 

-0.43 

mean  surface  pressure  1004.5  Me 

standard  deviation  IN  SURF. PRESS.  2. 3  Me 


iocc 

900 

8CC 

7CC 

60C 

50C 

40C 

30C 

200 

150 

ICO 

c.c 

l.C 

2*  C 

3.0 

4.2 

5.6 

7.2 

9.2 

11.8 

13.6 

16.0 

28. 

22. 

16. 

1C. 

2. 

-5. 

-15.  - 

30.  -53.  -68 •  -83. 

1.9 

1.3 

1.3 

1.2 

1.3 

1.2 

1.1 

1.2 

l.t 

l.I 

2.1 

0.  It 

0.07 

-0.07 

-0.10 

-0.24 

-0.32 

-0.36 

-0,42 

-C.2  5 

0.06 

0.27 

l.CC 

0.27 

0.33 

0.10 

-0.04 

-0.C5 

-C.15 

-0.24 

-0.06 

0.06 

0.04 

L  8*6 

12.9 

9.1 

6.3 

4.4 

2.e 

1.4 

0.0 

0.0 

0.0 

C.O 

O.C 

0,02 

-0.07 

-0.10 

-C.13 

-0.  16 

-0. 16 

-0.19 

-0.1  l 

0.02 

0.24 

l.CC 

0.15 

0.25 

0.09 

-o.co 

-o.cc 

-C.06 

-C.  11 

-0.01 

0.03 

-0.01 

O.C 

0.05 

-0.25 

-0.37 

-C.49 

—  0 . 6 1 

-0.44 

-C.79 

-0.52 

0.12 

1.25 

l.CC 

0.19 

0.26 

C.n9 

-0  ."G 

-0.00 

-P.07 

-0.13 

-C.OI 

0.05 

-0.01 

M c  A  'i  So^FACr  pP  c  SSuRt  1006. 5  MB 

STANDARD  DEVIATION  TN  surf  .press.  ?.3  •*? 


lCv.C 

SCO 

jPC 

7  ”  L 

o'C 

*•  r  ' 

4"0 

3  V 

2PC 

lKC 

ICC 

C  9  C 

1  .c 

2.C 

3.o 

4.2 

5.6 

7.2 

9.2 

n 

1 

16.0 

27. 

21. 

15. 

T  , 

3  . 

.r  # 

-1*. 

-31 .  - 

5*. 

-M.  - 

82. 

1  .c 

1.4 

l.c 

1  .?-• 

1  .  3 

!  *  2 

1  .  ' 

1 . 1 

1.3 

?  .  3 

-C.C  t 

-C.17 

-0.4C 

.2 . 

-  *  .  "  * 

-r  .  V 

-r  ,  19 

-a.4t 

-".32 

r  ."2 

P.31 

l.CC 

0.4  i 

7. 1 J 

-  ’  .  "  i 

‘  ?  2 

p."7 

*.  1C 

r.  IT 

-0  •  r  3 

17.2 

11.5 

*•.7 

7  •  r 

1 

".P 

-C.Ov 

-:.?5 

-P  .J* 

-T.*i 

K 

**  • 

.  1 1 

r.'^l 

0.31 

l  .Cl 

".’t 

%31 

—  "  *  *  4 

*: .  i  : 

'  ."  3 

.f't 

-r.o  1 

-:.°7 

•  *  m  •  j 

.  3  ) 

-•  .77 

-1  .p*5 

-*  .6*= 

C.Ct 

1.62 

wot 

0. 7t 

•: .  32 

".n 

“  .  '  i 

*.'s 

•:  •  c  0 

t2 

-r 

MA*-  SOP F AC f  Po^s^u^E  iriP.9  ml 

STA'MAfO  DEVIATION  in  SURF.PRFSS.  1.7  vt 


9^C 

60u 

7^C 

tPO 

5'0 

4"C 

3*C 

2"0 

1  40 

1"C 

C.C 

l.G 

2  •  C 

3.C 

**  •  2 

5  •  t 

7  .c 

9.2 

11.  a 

1  >.4 

15. 0 

x2. 

13. 

13. 

i . 

-6. 

16.  “ 

31.  - 

54.  -e«.  - 

79. 

2.4 

1.8 

2.4 

1  .T 

1 

1 

1  •  3 

l.’ 

1.2 

I  .4 

2.  3 

-C.18 

-0.44 

-0. 30 

-n  .  1  3 

-"  ."5 

-0.07 

K 

-■-.13 

-'.It  - P • C  4 

C  •  1  9 

1  .cc 

C  .46 

7.C7 

-C.M 

.'5 

*'.02 

9.-2 

7.75 

0*04 

-C.C4 

10.? 

7.3 

5.0 

1.7 

^.0 

7.7 

7.'  0.0 

p.p 

r  .c 

-n  ,  -ji, 

*4o 

-".IS 

-  '  .Oa 

-0.77 

-P  .  79 

-P.il 

-C.12  -0.C3 

.28 

l  .'‘G 

0.42 

—  0  •  C  6 

-7,-»5 

-P  .^5 

-".71 

-*«.oi 

-4.D2 

-7.01  C.71 

C  .C4 

o.p 

-  0  •  8  i 

”1.63 

-'.55 

-o.?d 

—0 . 7  6 

-".34 

-0.44 

-0.46  -C. 16 

1.44 

1 .0^ 

0.4  3 

-0.C6 

-".P9 

-"  ."5 

-*.71 

1 

-P.31 

0.02 

C.P5 

CopT  wall  .VI:  to  DI‘C_f“  “* 

mgggit  tulif  legible  reproductioa 
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SPRING 


PRESSURE  *e 
ALTITUCE  *M 

ME  AN  TEMPERATURE  DEG  C 
STANDARD  0EV1 AT ign  temp, 
cokrln.- surf. pres. /temp. 

CORRLN.- SURE* TEMP. /TEMP. 
MEAN  M  I  X  INC  RATIC  GM/KG. 

CONDITIONAL  FACTOR  Fp 
CONDITIONAL  FACTOR  FT 

r RaC  T  *  CCNCN.  FACT  CP 
f RaCT.  CCNON.  FACT  GT 


summer 


PRESSURE  Md 
ACTITUOP  KM 

MEAN  TEMPERATURE  rtG  C 
bTANOAKC  DEVIATION  Tfc«p. 

cokrln.-surf*pkfs,/tevp. 

OCR RON*- SURF •TcMP./Tt^P • 
MEAN  MIXING  RATIO  G*VKC. 

CONDITIONAL  FACTcR  Fp 
CONDITIONAL  FACTOR  FT 

rRACT.  Cc^ON.  FACT  GP 
FRACT.  CONOR •  FACT  GT 


autumn 


PRESSURE  Mfc 
ALTITUCE  KM 

MEAN  TEMPERATURE  DcG  C 

i Tancard  deviation  temp. 

CCKPCN.- SURF. PRES. /TEMP. 
CCRRLN. -SURF. TEMP ,/TEMp. 
MF  AN  m*  |  K  !  N0  «AUC  GM/KG. 

CONDITIONAL  FACTOR  FP 
conditional  factlp  FT 

FRACT.  CLNON.  fact  GP 
FRACT.  CCNON.  FACT  GT 


*•  INTER 


PRESSURE  Mb 
ALTITUCE  KM 

MEAN  TfcMPERAlURE  DEG  C 
STANDARD  DEVIATION  TEMP. 
CORRLN.- SURF. PHES./ TEMP. 
LORRLN.- SURF. TEMP. /TEMP. 
MEAN  MIKING  N  A  f  fC  UM/«G. 

conditional  factor  FP 
conditional  factor  ft 

FRACT.  CCNON.  FACT  GP 
FRACT.  CGNON*  FACT  GT 


TABLE  1 (CONTD. ) . 
(c)  Eagle  Farm 


MEAN  SCRFACF  PRFSSuRE  1019. C  mB 

STANDARD  DEVIATION  IN  SURF. PRESS.  5.C  Mfc 


ICCC 

see 

tfOC 

70G 

600 

500 

4*G 

30C 

20C 

150  ICO 

c.c 

l.C 

2.C 

3.C 

4.2 

5.6 

7.2 

9.2 

11. 8 

13.6  16.0 

20. 

12. 

7. 

I. 

-6.  - 

■15.  - 

26. 

-39. 

-53.  - 

■62.  —67 . 

2.7 

3.2 

3.4 

3.0 

2.0 

3.0 

3.3 

3.9 

2.9 

3.3  3.6 

-0.22 

-0.4C 

-0.35  -0.14 

0.01 

-0.00 

-0.10 

-C.12 

-0.02 

-0.01  -0.04 

l.CO 

0.70 

0.62 

0.53 

0.4  3 

C.39 

0.25 

-0.07 

-0.2  3 

-0.15  -0.27 

8.3 

5.9 

4.1 

2.9 

2.0 

1.2 

0.4 

0.0 

0.0 

0.0  0.0 

O.C 

-0.17 

-0.15  -0.01 

C.07 

0.05 

-0.03 

-0. 1 1 

-0.05 

-0.03  -0.08 

l.CC 

*.7S 

0.75 

C  .  59 

C  .49 

0.47 

0.31 

-0.15 

-0.27 

-0.2C  -0.39 

c.c 

-0.59 

-0.56  -0.04 

0.25 

0.21 

-0.13 

-0.5C 

-0.21 

-0.14  -0.37 

l.CC 

0.81 

0.78 

0.43 

0.54 

0.53 

'*'.36 

-C.  19 

-0.  36 

-0.28  -0.56 

MEAN 

surface 

pressure 

i;i2 

.5 

STANDARD  OEVIATION 

IN 

SUKT .  PRF  5S.  4 

•  2  wr 

ICCC 

soc 

9CC 

700 

bCO 

500 

4CC 

30  C 

2:. 

15C 

ice 

C.C 

l.C 

2.C 

3.C 

4.2 

5.6 

7.2 

9.2 

n. a 

13.6 

16.  C 

24. 

1 7. 

12. 

6. 

-1  . 

-°  * 

21 .  - 

36. 

54.  - 

•64. 

73. 

2.1 

2.7 

3  «C 

2.4 

2*4 

2.4 

3.* 

3. 

4 

3.2 

2,5 

3.7 

-0.21 

-0.56 

-C.39 

-r  •  1  7 

-*'•20 

-C  •  ?  3 

_  A 

31 

-*.22 

0.04 

C.15 

l.CC 

0.57 

o.cc 

C  .T9 

*,',6 

*.22 

C.  19 

0. 

14 

0.0  3 

-0.17 

-C.21 

12.5 

9.3 

6.3 

*♦.? 

2.5 

1*9 

r.9 

A 

r 

C.C 

r  .a 

0.0 

C.C 

-c.3: 

-0.21 

-%*5 

-*.*S 

-r ,  09 

-*•15 

-0. 

24 

-c.  16 

-o.oc 

O.IC 

l.CC 

C.6C 

0.62 

C  ,  4! 

*  •  2  7 

*  *  ?  3 

C  •  20 

0. 

12 

-C  •  *2 

-C.2C 

-0.32 

c.c 

-I.C6 

-0.75 

-''.18 

i-7 

-*.3& 

-:.cs 

-1 . 

*2 

-*.76 

-C.CC 

C  .49 

l.CC 

C.F* 

*  *65 

0.43 

0.30 

C.  26 

0.24 

0. 

16 

-*.*3 

-0.29 

-0.47 

M  c  AN 

SU^FACe 

PRESSURE 

ICI6 

.4  M8 

ST  AND  AR  6  Ot  V I  AT  I  ON  IN  SURp. PRESS.  4 

.6 

ICCC 

90C 

d*G 

7C  C 

6rC 

500 

4<"C  3*0  2CC 

150 

ICO 

u .  G 

l.C 

2.C 

3.C 

4.2 

5.6 

7.2  9.2  11.9 

1  3.6 

16.0 

<2. 

15. 

10. 

c. 

-2. 

-10.  - 

22.  -36.  -54.  - 

64  * 

72. 

2.3 

2.5 

2.7 

2.5 

2.7 

3.0 

3.3  3.6  2.9 

2.6 

3.9 

-0.35 

-C.57 

-*  .54 

-0.31 

-C  .29 

-0.34 

-*.37  -*.36  -*.22 

*.*6 

0.19 

l.OC 

0,67 

0.62 

*.41 

0.51 

0.CG 

0.44  0.36  C.iO 

-0.22 

-0.34 

1 1.3 

8.4 

5.9 

3.R 

7.5 

1.6 

O.P  C.O  0.0 

0.0 

0.0 

C.O 

-0.21 

-0.21 

-*.08 

-0.07 

-C.13 

-*.18  -*• 22  -0.13 

-0.C1 

0.  *7 

l.OG 

0.60 

0.58 

0.41 

0.55 

0.56 

0.50  0.41  0.*4 

-0.26 

-0.51 

c.c 

-0.75 

-0.77 

-0.29 

-*.28 

-*.49 

-0.72  -0.92  -0.62 

-0.C4 

0. 33 

l.CO 

0,61 

0.6G 

C.44 

*.6C 

0.62 

*.*9  0.51  0.05 

-0.37 

-0.74 

Mc  AN 

SURFACE  PRESSURE 

1019 

.P  MC 

STANDARD  DEVIATION 

IN  SURF. PRESS.  5 

.3  Me 

iOGO 

9CC 

8C0 

70C 

6*C 

50*  4*.C 

3*C 

2*0 

150 

ICO 

C.C 

l.C 

i.C 

3.C 

4.2 

5.6  7.2 

9,2 

1  1.8 

13.6 

16.* 

15. 

9. 

4. 

-l. 

-7. 

—16.  —26.  — 

3R.  - 

53.  - 

61.  - 

67. 

2.3 

2.3 

2.5 

3.* 

9.3 

3.6  4.1 

4.4 

3.2 

3.9 

3.9 

-O.C? 

-C.1C 

-0.15 

0.02 

0.05 

*.*4  -*.05 

-0.12 

-0.23 

-0.11 

-0.18 

l.CC 

0.47 

0.33 

0.3C 

*  *  ?9 

0.26  0.14 

-0.02 

-C  .03 

-0.05 

-0.16 

6.5 

4.8 

3.5 

2.4 

1.7 

J.l 

*.* 

*.0 

0.0 

0.0 

O.C 

-0.03 

-0.06 

0.03 

0.04 

0.04  -0.03 

-0.10 

-0.14 

-0.09 

-0.14 

l.CC 

0.47 

0.35 

0.40 

0.44 

0.42  0.24 

-0.06 

-0.13 

-0.09 

-0.30 

O.C 

-0.10 

-0.22 

0.10 

*•17 

*.15  -0.14 

-0.45 

-0.65 

-0.41 

-0.70 

l.OC 

0.46 

0.36 

0.42 

0.47 

0.40  0.28 

-c.oe 

-0.17 

-0.13 

-0.42 

WSRL-0242-TR 
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SPRING 


PRESSURE  MB 

ALirruce 

PE  AN  temperature  oeg  c 
stancakc  06 v i at  ion  temp. 

COK«LN.-SUPf .PPES./TfcMP. 
CORRLN.- SURF. TEMP. /TEMP. 
PE  AN  MIXING  RATIO  GM/KG. 

CONDITIONAL  PAl TOR  Fp 
LONOIUONAL  FACTOR  FT 

FRACT.  CCNCN.  FACT  CP 
F9ACT.  OJNUN.  FACT  GT 


iOP*fc P 


FRfcSSURF 

ALTITULE  KP 

FEAN  Tt^PFRATURE  CcG  C 
STANCAHC  Dk  V  l  A  T I CN  TE*P. 
CCkPlN.-SUPF.PRES./TEPF. 
lCKRlN.-SURF .Tt^f ./Tt*P. 

FEAN  *lXiN(j  *  A  7  lL  CP/Ho* 
CCNClUCNAt  FACTl«  FP 

lcnciticnal  factcr  FT 

FRACT.  CL\lN.  FACT  GP 
»-ract.  cc\ln*  falt  ct 


AUlUPN 


PStSbtMF  Me 
ALTITuCf  KP 

PFAN  Tt*pFRATURe  PtG  C 
STANUARC  Ot  VI  AT  IC*;  TlPP. 
CCh««.N.-SUPF.PkES./U  Mp# 
COKRLN*-SUKF.TkMp./TtMP. 
FEAN  MIXING  kATIC  OP/RG. 

CONDI T10NAL  FACTOR  *P 

conditional  factor  FT 

FWACT.  CCNGN  *  FACT  GP 
r3AC7.  CONUN*  FACT  Gl 


•iKTtR 


A  L  T  1 1 0*.  r  F  P 

f  -  AN  T  i  wpf  k  A  T  Of* c  Ct  j  C 
>TaM.4»L  PiVi  AlUN  T|V». 
CCkRlK.-SU*'  .P*C  b./Tt  •'»  . 
lCrRlN.-SIJkF  .  Ti^F./Tt*^. 
P*  AN  *1  f  jNl  „A|  |l 

CONDITIONAL  FACTcP  FP 
CChOiTlfNAL  ^AlTlF  M 

FRACI.  CCNLN.  Fact  cf 
FRACT.  f.ENtN*  FACT  CT 


TABLE  1(C0NTD.). 
(d)  Guildford 


MEAN  SURFACE  PRESSURE  1017.2  MB 

STANOARD  DEVIATION  IN  SURF. PRESS.  5.9  MB 


IOGC 

90C 

aoo 

700 

600 

500 

400 

30C 

2C0 

180 

100 

o.c 

l.G 

2.0 

3.0 

4.2 

5.6 

7.2 

9.2 

U.8 

13.6 

16.0 

12. 

8. 

4. 

-1. 

-8.  - 

17.  - 

29.  -42.  -53.  - 

58.  -63. 

3.2 

4.3 

4.2 

3.6 

3.5 

3.5 

3.6 

3.9 

3.7 

3.6 

3.6 

-0.41 

-0.21 

o.os 

0.17  0.14 

0.09 

-0.03 

-0.26 

-0.26 

-0.11 

-0.10 

l.CC 

0.65 

0.47 

C. 38  0.34 

0.35 

0.32 

0.16 

-0.18 

-0.19 

-0.25 

6.6 

4.8 

3.C 

2.0 

1.3 

C.7 

0.4 

o.o 

0.0 

0.0 

0.0 

O.C 

0.04 

0.21 

0.24  0.20 

0.16 

0.07 

-0.16 

-0.27 

-0*14 

-0.15 

1  .oc 

0.91 

C  *  79 

0.62  C.5J 

0.81 

0.41 

0.08 

-0.41 

-0.32 

-0.40 

o.c 

0.  26 

0.78 

0.92  0.78 

0.65 

0.31 

-0.70 

-1.23 

-0.66 

-0.73 

l.CC 

C.  93 

0.81 

0.65  0.57 

0.57 

0.48 

0.10 

-0.53 

-0.42 

-0.54 

m^an 

SURFACE  PRESSURE 

1012.2  MB 

STANDARD  CEVIATION  IN  SURF. PRESS.  4.2  MB 

10CC 

90C 

8CC 

7CC 

60C 

500  40C  300  200 

150  100 

c  .c 

1  .c 

2.C 

3.C 

4.2 

5.6  7.2  9.2  11.8 

13.6  16.0 

19. 

17. 

13. 

7. 

-l  . 

-11.  -23.  -38.  -55.  -63.  -70. 

3,7 

5.9 

4.C 

2.6 

2.6 

? . 6  2.9  3.3  3.3 

2.6  3.7 

-0.39 

-0.37 

-C.3C 

-C  .16 

--.03 

-0.09  -C.20  -0.31  -0.30 

-0.01  0.17 

l.CC 

C.  72 

C.*8 

0,28 

C.C1 

n.Cb  0.12  C.10  0.04 

-0.C5  -0.17 

a. 3 

5.8 

4.0 

3. 1 

2.1 

1.2  n  •  6  O.'*'  0.0 

0.0  0.0 

c.c 

-0.14 

-C.C9 

-0  ,r  3 

--.02 

-0.-5  --.12  -0.25  -0.26 

-0.02  0.11 

i.:c 

1 .  IC 

0**9 

2.19 

-O.^C 

0.-2  -.04  -o.02  -o.oe 

-0.05  -0.12 

c.c 

-C  •4'» 

-r  •  3  1 

-".12 

--.ie  -n  .49  -1.06  -1.2C 

-0.09  0.53 

i.c; 

1.11 

c.cc 

“*  •  2C 

-:.:i 

".02  -.-5  -0.-2  -n.ic 

-0 .06  —0.18 

PFAN 

SUR  F  *c  f 

PRESSURE 

1018 

.5  MB 

STANDARD  oevi at  ion 

i  IN  SURF • PRFSS •  4 

.8  MB 

KCF 

SOC 

dOC 

7'0 

600 

500 

4CC 

3C0 

200 

180 

100 

c.c 

1  .c 

2.C 

3.0 

4.2 

5.6 

7.2 

9.2 

11.8 

1  3.6 

16.0 

16. 

14. 

1C. 

4. 

-3. 

-12.  - 

24.  - 

39.  -55.  -62.  - 

69. 

4.C 

8.2 

4.2 

1.1 

3.1 

3.3 

3.5 

3.8 

3.7 

2.9 

4.2 

-C  .45 

-C.37 

-0.22 

-0.13 

-0.13 

-0.23 

-0.29 

-C.35 

-0.27 

0.07 

0.14 

l.CC 

0.7* 

0.89 

0.45 

0.38 

0.44 

0.51 

0.47 

0.23 

-0.26 

-0.44 

7.9 

6.0 

4.2 

3.C 

2  ♦  t 

1.2 

0.6 

0.0 

0.0 

0.0 

0.0 

O.C 

-0,06 

0.-5 

0.06 

0.04 

-0.02 

-0.06 

-0.13 

-0.16 

-0.04 

-0.06 

1  .ct 

r,9i 

C  #66 

0.4C 

n.31 

0.35 

0.41 

0.37 

0.13 

-0,21 

-0.50 

O.c 

-C.21 

r.  i9 

0.22 

0.13 

-0.10 

-0.?3 

-0.58 

-0.74 

-0.18 

-0.29 

l  .c* 

0.91 

-.67 

0.42 

0.33 

0.39 

C  .48 

0.46 

0.17 

-0.29 

-0.70 

PFaN  Sl»RF  *Cr 

Pk^SSuPc 

1°17 

.  I  «9 

j  TfaN’UAK-  Of  VI  ATI  J* 

IN  S»'fcf  .PRF$5.  7 

.c  MP 

*CCC 

4 

T-v 

S'"* 

prr 

l^C 

ire 

•  L 

I  *C 

*  .L 

i.’ 

*»  «  2  *>  •  6 

7.2 

9.2 

n .« 

1  3.6 

16.0 

l*!  . 

7. 

>  , 

1  *  .  -l*.  - 

7°  . 

4'.  - 

53.  - 

59.  - 

63. 

3.2 

2.7 

■t  ^ 

».’  1.4 

4.  A 

7.7 

3.8 

3.7 

-C.8V 

'.17 

>  #  >*■ 

^.?2  ^  •  1  3 

r> , 

-^.?5 

-0.27 

-0.14 

-0.19 

l  .-l 

-  .^t 

r  .2t 

f.  * ; 

'  .  t  *-  9.21 

*1 

»C 

-r  .OC 

-0.H9 

-0.06 

6.4 

4.9 

3.4 

1.3  *  .  *1 

^.4 

p.n 

0.- 

o.  0 

0.0 

-  mr 

0.-4 

-.17 

".V 

".  M  ^.18 

-.11 

--.14 

-0.?2 

-•'.It 

-0.19 

l  .Cl 

r  c  t 

.  .  - 

C  .35 

“  ,  1  7 

’.41  ".45 

-.39 

-.1? 

-0*?8 

-0.31 

-0.32 

"  .c 

-.15 

•:.*5 

%rt7 

_.«2  • 7  3 

-.45 

-  -  *  6f 

-l  .or 

-0.76 

-0.91 

1  .CC 

0.*4 

-  .41 

-  ,  3Q 

-.c* 

-  .45 

0.14 

-0.36 

-0.42 

-0.4  3 

nTTC  does 

c°pi°i°a:TZ.  ****** 
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SPRING 


►  rt 

ALIITULE  KP 

PfAN  U*PE8AUjRF  CtG  C 
STANUAkC  OfcVlATICN  TfcPP. 
COMRLN.-SUKF.PNFS./Upp. 
CCKPL\.-5UkF.UMk./Tfc*k  . 
PEA*  MXlNo  K A  f  IL  G*/*C. 

CONDITIONAL  r  AC  TC  R  fp 
CONDITIONAL  PAI.TCB  f  I 

FRaCI.  CLNON.  f  AC  t  gf 

FPaCI.  ClNCN.  FACT  G 1 


SUPPER 


PRESSURE  Mfc 
AlUTUCe  Kr 

PE  AN  TEMPERATURE  OEG  C 
STANDARD  DEVIATION  TfcMP. 
CORRLN. -SURF. PR ES./TEPP. 
CORRlN.-SURF.T£MP./TE"P. 
PE  AN  FIXING  RATIC  GP/KG. 

CONDI T 1CNAC  FACTOR  Fp 
CONDITIONAL  FACTOR  FT 

FRACT.  CCNLN.  FACT  GP 
FRACT*  CCNDN.  FACT  GT 


AUTUPN 


PRESSURE  Me 
ALTITUCE  KM 

MEAN  TEMPERATURE  DEG  C 
stancard  oeviaticn  temp* 

CORRLN. -SURF. PRES. /TEMP. 
CORRLN.- SURF. TEMP. /T£Mp. 
PEAN  MIXING  RATIO  GM/KG. 

conoitional  factor  fp 
conditional  FaCTCR  ft 

FRACT.  CGNON.  FACT  GP 
FRACT.  CONON.  FACT  GT 


PlNTkR 


PRESSURE  *e 
AL1I1ULE  KP 

pean  temperature  oeg  c 
stanuarc  deviation  temp. 

CORRLN. -SURF .PRES. /TEMP. 
CORRLN. -SURF. TEMP. /TEPP. 
PEAN  MIXING  RATIO  GM/KG. 

CONDITIONAL  FACTOR  FP 

conditional  factor  FI 

FRACT*  CCNDN.  FACT  GP 
FRACT.  CCNDN.  FACT  GT 


TABLE  1 (CONTD. ) . 
(e)  Hobart 


MtAN  SU3  F  AC  c  ORPS^U^E  1012.6  MB 

S’ANCAR^  TtVIPTION  IN  SURF. PRESS.  1C.T  MB 


KCC 

see 

cCC 

7**: 

6?' 

sr: 

mCC 

3"C 

2C0  isn  ioc 

t*C 

l.C 

2.; 

3.C 

-.2 

5.6 

7.2 

9.2 

11.8  13.6  16.0 

11. 

A. 

-c. 

—  • 

-13. 

-Z1. 

3*.. 

-4*. 

-53.  -5?.  -53. 

3.C 

3.P 

*.4 

4." 

3.  7 

3.1 

5.7  3.9  3.7 

-C.C9 

-C.li 

0.15 

D./6 

^.2o 

'  .23 

-n.i : 

-0.51  -0*55  -0.45 

l  .cc 

?.T? 

e.67 

*.4<. 

r.*9 

r-.S6 

".3  7 

— "  * ? 4  -0.29  -C.31 

'.1 

3.3 

?.*> 

1  .7 

1.1 

~  .6 

D." 

r.M  o.o  o.c 

r.r 

-C.'  1 

'*.C9 

^.n 

7.12 

"  •  K 

• 29  -0.22  -0.17 

l  .c^ 

C.97 

i 

:  .9* 

'.a2 

"•73 

".3  7 

-".55  -9,<,4  -0.43 

c.c 

-c.cs 

:.33 

**  T 

r  .43 

-D.ng 

-1.35  -1.0 0  -C.79 

i  .c: 

l.Ct 

*  .91 

*,Q3 

".“t> 

•".47 

-0.72  -0.57  -0.5t 

PF  AN  SUP  f  AC  F  PRESSURE  1011.2  MB 

STANDARD  DEVIATION  IN  SURF. PRESS.  8.9  MS 


1CCC 

90C 

acG 

7"C 

6"C 

50C 

400 

30C 

200 

150 

100 

C.v 

1  *G 

2.0 

3.0 

**.2 

5.6 

7.2 

9.2 

11. 6 

13.6 

16.0 

16. 

8  • 

4. 

-0. 

-7.  - 

16.  - 

28.  -43.  - 

55.  -57.  -58. 

3.4 

4. a 

4.3 

4.6 

4.1 

4.0 

4.0 

3.6 

5.3 

4.2 

3.9 

-0.11 

-0.13 

0.15 

0.26 

0.32 

o.  30 

0.24 

0.06 

-0.46 

-0.47 

-0.44 

1 .00 

C.83 

0.70 

0.43 

".S3 

0.51 

0.40 

0.40 

-0.22 

-0.39 

-0. 39 

6.5 

4.9 

3.4 

2.4 

1.6 

0.9 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.02 

0.14 

0.18 

0.18 

0.16 

0.14 

0.04 

-0,29 

-0.25 

-0.22 

1  .cc 

1  .17 

1.12 

".9G 

0.69 

0.66 

0.64 

0.43 

-0.42 

-0.56 

-0.52 

c.o 

-o.oe 

C.sc 

0 .6o 

0.68 

".64 

0.56 

o.ie 

-1,35 

-t.  16 

-1.03 

l  .00 

1 .20 

1.17 

0.95 

0.75 

0.74 

0.75 

0.54 

-0.56 

-0.75 

-0.70 

MEAN  SURFACE  PRESSURE  1016.0  MB 

STANOARD  DEVIATION  IN  SURF. PRESS.  9.0  MB 


1000 

900 

800 

700 

6CC 

500 

40C 

300 

200  15C 

100 

C.O 

l.C 

2.C 

3.C 

4.2 

5.6 

7.2 

9.2 

11. 8  13.6 

16.0 

14. 

3. 

4. 

-1. 

-8.  - 

18.  -29.  - 

44,  -57.  -5T,  - 

59. 

3.2 

4.2 

4.5 

4.0 

3.9 

3.9 

4,0 

3.5 

5.3  4.0 

3.6 

-c.ie 

-0.10 

0.17 

C*  28 

0.28 

0.25 

0.21 

0.02 

-0.41  -0.45 

-0.41 

uco 

0.74 

0.59 

0.55 

0.55 

0.54 

0.54 

0.46 

-0.02  -0,28 

-0.36 

6,3 

4.6 

3*3 

2.2 

1.5 

0.9 

0.4 

0.0 

0.0  0.0 

0.0 

0.0 

0.01 

0.14 

o.ie 

0.17 

0.16 

0.14 

0.04 

-0.25  -0.23 

-0.20 

l.CO 

1.00 

0.92 

C.  80 

0.76 

0.75 

0*76 

0*54 

-0.17  -0.47 

-0.51 

c.c 

0.05 

0.52 

0.67 

0.65 

0.62 

0.59 

0.18 

-1.18  -1.07 

-0.94 

1.00 

1.02 

0.95 

0.85 

0.82 

0.35 

0.89 

0.68 

-0.22  -0.63 

-0.69 

MEAN  SURFACF  PRFSSURE  1013,7  MB 

standard  deviation  in  surf. press,  n.o  mb 


ICCC 

see 

eoc 

7CG 

600 

s*e 

400 

300 

200  150  100 

c.c  • 

l.C 

2.0 

3.0 

4.2 

5.6 

7.2 

9,2 

11.8  13.6  16.0 

7. 

3. 

-l. 

-7. 

-15.  - 

25.  - 

37.  - 

51.  -56.  -54.  -55. 

2.9 

2.7 

3.3 

3.2 

3.3 

3.4 

3.3 

3.0 

5.8  3.7  3,1 

-0.31 

-0.13 

0*19 

0.30 

0.12 

0.31 

0*32 

0.09 

-0.56  -0.52  -0.40 

l.OC 

0.44 

0.23 

0.26 

0.29 

0.29 

0.25 

0.16 

-0.02  -0.03  -0,05 

4.6 

3.7 

2*4 

1*5 

0.9 

0.5 

0.2 

0.0 

0.0  0.0  0.0 

0.0 

0*00 

0.09 

0.12 

0 . 1 4 

0.13 

0.14 

0*04 

-0.33  -0.20  -0*13 

l.CC 

0*41 

0*36 

0.43 

0.48 

0.49 

0*45 

0.21 

-0.41  -0.26  -0*20 

0*0 

0*01 

0*32 

0.47 

0.54 

0.55 

0.38 

0*19 

-1.33  -0.91  -0.60 

l.CC 

0.41 

0.37 

0.43 

0.53 

0.35 

0.33 

0.26 

-0.33  -0.33  -0.29 

WSRL-0242-TR 
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f 


TABLE  KCONTD.)* 
(f)  Laverton 


SPAING 


MEAN  SURFACE  PRESSURE  1014.3  *8 

STaNOARO  DEVIATION  IN  SURF. PRESS.  T.9  HB 


PRESSURE  MB 

100C 

900 

800 

700 

6C0 

soo 

400 

300 

200  150 

100 

ALTITUDE  KM 

c.o 

1.0 

2.0 

3.0 

4.2 

5.6 

7.2 

9.2 

11.8  13.6 

16.0 

PEAK  TEMPERATURE  06G  C 

13. 

6  A 

2. 

-4.  -11.  - 

20.  - 

32.  -46.  - 

52.  -54.  -56. 

stanoarc  oeviaticn  TEMp. 

3.3 

4.7 

4.4 

1.9 

3.8 

3.9 

3.8 

3.4 

5.0  3.5 

3.5 

CORRLN. -SURF .PRES ./TEMP. 

-0.14 

-0.13 

0.11 

0.27 

0.27 

0.23 

0.18 

-0.14 

-0.44  -0.41 

-0.32 

CORRLN. -SURF .TEMP. /TEMP. 

l.co 

0.77 

G  .68 

0.59 

0.55 

0.55 

0.55 

0.33 

-C.25  -0.39 

-0.43 

PEAN  MIXING  RAT  1C  GM/KG. 

6.1 

4.1 

2.8 

2.0 

1.3 

0.7 

0.3 

0.0 

0.0  0.0 

0.0 

conditional  factor  fp 

0.0 

-0.C1 

0.12 

0.17 

0.17 

O.lfa 

0.13 

-0.07 

-0.31  -0.21 

-0.17 

COKO I T 10KAL  FACTOR  FT 

I  .00 

1.09 

0.97 

0.75 

0.48 

0.71 

0.68 

C*  33 

-0.49  -0.49 

-0.52 

FRACT.  CCNCA.  FACT  GP 

o.c 

-0.0* 

0.44 

C.66 

0 . 46 

0.62 

0.53 

-0.29 

-1.42  -0.98 

-0.81 

FRACT.  CCNCA.  FACT  GT 

l.CO 

1.12 

1.01 

0.90 

0.74 

0.80 

0.80 

0.41 

-0.63  -0.64 

-0.68 

SUPPER 

MFAN 

SURFACE 

PRESSURE 

101  1 

.5  MB 

STAND ARP  DEVIATION  IN  SURF. PRESS.  5 

.9  MB 

FRtSSUKE 

1CCC 

9CC 

60C 

70C 

62C 

soo 

4CC  3CC 

200  15C 

100 

ALTITUDE  KM 

v.C 

1  .C 

2.; 

3.C 

4.2 

5.6 

7.2  9.2 

11.9  13.6 

16.0 

P E AN  TEMFERATURE  TEG  C 

19. 

12. 

6. 

3. 

-5.  -14. 

2C.  -41. 

-56.  -59.  - 

63. 

STaNCARO  OEVIATICN  Tt«P. 

4.6 

6.2 

5.1 

3.9 

3.4 

3.4 

3.6  3.6 

4.6  3.7 

4.1 

CORRLN. -SUKF.PRES./TtPP. 

-C.27 

-o.?i 

O.Ql 

0.15 

0.19 

0.11 

p.a5  -0.14 

-0.31  -0.24 

-0.18 

CCRftlN.-5URF.TfcMF./TE*P. 

1  .CC 

C.02 

0.45 

r.5; 

0.39 

0.42 

p.43  C.  3 3 

-0.14  -0.36 

-0.41 

PE AN  M l X I NG  KATIC  CM/KG. 

7.° 

5.4 

4.0 

2.4 

1.4 

1  •  1 

A.6  p.<2 

0.0  0.0 

0,0 

CCKO IT  I ON AL  I  ACTCR  FP 

o.c; 

C.Cl 

C.17 

o.?; 

A.  Id 

A.14 

A.1G  -A.C4 

-0.29  -P.23 

-0.21 

CONDITIONAL  fACTCR  FT 

1  .oc 

i.oe 

0 . 7d 

P.49 

A.  *5 

P.  36 

0.37  P.25 

-P.23  -0.36 

-0.44 

FPACT.  CCNCN.  fACT  OF 

o.c; 

0.03 

0.6  1 

°  •  7  3 

A.6o 

A.S4 

p.43  -P.16 

-1.36  -1*07 

-I.C3 

FRACT.  CCNCA.  FACT  CT 

i.:c 

1 .11 

C.P1 

0  •  3o 

0.40 

~.43  O.M 

-0.31  -C.5C 

-0.61 

autupn 

MCAN  1 

SURFACE 

PRESSURE 

1016.4  MB 

standaro  oev 

1  AT  ION  IN  SURF. PRESS.  6.3  MB 

’RES SURE  me 

10C0 

9QC 

arc 

700 

620 

500 

40C  30C 

2CC 

150  IOC 

ALTITUDE  KM 

C.C 

1  «c 

2.C 

3  *C 

4.2 

5.6 

7.2  9.2 

U.0 

13.6  16.0 

PE  AN  TcMPfK  A  TUKE  OeG  C 

16. 

10. 

7. 

1  . 

• 

-15.  - 

27.  -42.  - 

56.  - 

59.  -63. 

STANDARD  OEVIATICN  TE«P. 

3.6 

4.8 

4.1 

3.4 

3.3 

3.5 

3.6  3.6 

4.9 

3.6  3.8 

corrln,- surf • pr  es ./te vp • 

-0.23 

-0  •  1  o 

o.rs 

0.21 

o.is 

0.08 

0.03  -C.ll 

-0.37 

-0.32  -0.26 

lorln.-surf.temp./te^p. 

l  .CC 

0.74 

0.6C 

A.*b 

0.45 

0.50 

p.M  0.46 

0.06 

-0.33  -0.40 

►  FAN  M  I  X  iNG  RATIL  GM/KG. 

7.4 

5.3 

3.7 

2.6 

1.7 

1.0 

0.5  0.0 

C.O 

0.0  o.c 

CCNC1T10NAL  FACTCR  FP 

0.0 

0.01 

A  •  1 5 

o.ie 

0.16 

0.12 

0.09  -O.OC 

-0.29 

-0.24  -0.22 

LONOITIONAL  FACTCR  FT 

l  .oc 

0.97 

p.73 

0.51 

0.47 

0.53 

p.55  C • 46 

-0.03 

-0.43  -0.52 

FRACT.  CCNCN.  FACT  GP 

o.c 

0.03 

0.55 

C.67 

G  .59 

0.46 

0.38  -0.0 l 

-1.36 

-1.15  -1.08 

FRACT.  CCNCN.  FACT  GT 

l  .00 

C  .99 

0.76 

0.53 

0.51 

0.59 

0.65  P.5e 

-0.05 

-0.58  -C.71 

PINTER 

MEAN  SURFACE 

PkFSSURE 

1017.6 

stanoarc  deviation 

IN  SURF.pRCSS.  8. 7  Mfi 

FRtSSUKE  Mfc 

iOcC 

40v 

i»Oc 

7PC 

bCC 

5CC 

4'C 

3rC 

22° 

ISO  1DC 

ALTITUDE  kp 

C.C 

1  .c 

A.C 

3.C 

H.2 

5.6 

7.2 

4.2 

li.s 

13. F  16. P 

A  CAN  TtPPCRAlGkE  CkG  C 

8. 

4, 

-0. 

-5.  - 

13. 

•23.  - 

35.  - 

49. 

■54.  -54.  -57. 

STANDARD  0EV1A1 ICN 

TEMP 

.  2.4 

2.9 

3.1 

3.1 

^  .  3 

3.6 

3.4 

M 

1.6  3.4 

ccprlN. -surf. pres. 

/Tt*P 

.  -0.32 

-0.11 

p.25 

C  .  37 

p.35 

r  •  3  3 

p  *  31 

-P.P2 

-p.55 

-C.47  -0.38 

CORRLN. -SURF. TEM»;# 

/TfcPP 

.  I.CC 

C  •  39 

P.19 

*  •  1 4 

‘.21 

".’2 

P.18 

0.15 

0.02 

-P.05  -O.IC 

PEAK  *1X1 NG  A  AT  lL 

GP/KC 

.  5.3 

3.9 

2.6 

1  *6 

1  .p 

r.fc 

p.7 

P.D 

o,n 

0.0  o.o 

LCNOIUCNAL  FACTCR 

FF 

O.C 

c.oc 

p.!3 

C.l  7 

0.18 

0.18 

P  •  I  7 

0.01 

-0.37 

-0.23  -0.18 

CONDITIONAL  FACTLR 

ft 

l.CC 

0.36 

C.33 

2  •  *7 

P.41 

2 .44 

p.39 

2  •  ?C 

-4.32 

-0.28  -0.30 

FffACI.  CCNDK.  FACT 

CP 

C.C 

2.0  2 

C.47 

C.64 

p.69 

P.T2 

4.72 

•0.06 

-1.72 

-1.05  -0.84 

FRACT.  CcNlA.  FACT 

G1 

l.Cc 

C  •  3d 

p.34 

p.39 

A.45 

P.49 

P.46 

P.25 

-p.42 

-0.36  -C.39 

Cop? 

avail  1 1  ■  DTIC  ao«nok 

tfMm  U0ibU  i.pioducnflM  , 

Ld 


13 


Wm-024J-TK 


SPRING 


PRESSURE  Hfl 
ALIITUOE  KM 

PE AN  TEMPERATURE  DEG  C 
STANCARO  DEVI AT IUN  TEMP# 
CORftLN. -SURF. PRES. /TEMP. 
COKRLN. -SURF. TEMP. /TEMP. 
KEAN  MIXING  RATIC  GM/KG. 

CONDITIONAL  FACTOR  FP 
CONDITIONAL  FACTOR  FT 

FRACT.  CGNON.  FACT  GP 
FRACT.  CONOR.  FACT  GT 


SUMMER 


PRESSUkE  MB 
ALTITUDE  KM 

KEAN  TEMPERATURE  OtG  C 
STANOAHO  OEVlATICN  TEMP, 
CORRLN.- SURF. PRES. /TEMP. 
CORRLN.- SURF. TEMP, /TE»»P. 
MEAN  FIXING  RATIC  GM/KG. 

CONDITIONAL  FACTOR  FP 
CONDITIONAL  FACTCR  FT 

FRACT.  CCNON.  FACT  GP 
FRACT.  CCNON.  FACT  GT 


AUTUMN 


PRESSURE  MC 
AITITUCE  KM 

KEAN  TEMPERATURE  CeG  C 
STANDARD  DEVIATION  Ttyp. 
CORRLN. -SURF. PRES. /TtMP. 
LORRLN. -SURF. TEMP. /TEMP. 
MEAN  MIXING  RATIO  GM/KG. 

CONDITIONAL  factcr  fk 
CONDITIONAL  factor  ft 

F«aCT.  CCNON.  FACT  GP 
TRACT.  CCNON.  FACT  GT 


NlNTtR 


PRESSURE 
ALTITUDE  KM 

MEAN  TfcMPER ATURE  DtG  C 
STANDARD  OEV1ATICN  TtMP • 
CORRtN. -  SURF .PRES./TEvP. 
LCRRLN.-SURF .TfcMp./TtMP. 
MFAN  MIXING  RATIC  GM/KG. 

conditional  FACTOR  Fp 
CONDITIONAL  FACTlR  ft 

FRACT.  CCNCN.  FACT  GP 
FRACT.  CONGN.  FACT  GT 


TABLE  1 (CONTD. ) . 
(g)  Nowra 


MEAN  SURFACE  PRESSURE  IOC*. I  mb 

STANDARD  DEVIATION  IN  SURF. PRESS.  8.0  Mb 


IOCO 

900 

000 

TOC 

600 

500 

9C0  30C 

200 

15C  ICO 

c.c 

wc 

2.C 

3.0 

9.2 

5.6 

7.2  ".2 

11.0 

13.6  16.0 

IS. 

0* 

3. 

-i.  -ID. 

-19.  - 

31.  -99.  - 

52.  -55.  -50. 

3.6 

5.2 

9*1 

3.6 

5.6 

3.9 

3.6  3.9 

9.7 

3.6  3.6 

-0.11 

-0.16 

-C.03 

O.II 

0.11 

0.19 

0.09  -0.09 

-0.30 

-0.20  -0.22 

l.CC 

O.0S 

0.76 

0.66 

0.63 

C.S9 

r.9S  0.27 

-0*33 

-0.39  -0.95 

6.3 

9.6 

3.3 

2.2 

1.9 

0.9 

0.9  0.0 

0.0 

0.0  0.0 

o.c 

-0.09 

0.03 

0.A8 

P.00 

0.10 

0.07  -C*C3 

-0.20 

-0.19  -0.12 

l.OC 

0.99 

0.00 

0.69 

0.66 

0.69 

0. 57  0.25 

-0.99 

-0.92  -0.90 

c.c 

-0.13 

0.09 

0.3C 

0.31 

0.30 

C.29  -0.12 

-0.91 

-0.67  -0.57 

l.OC 

l.Cl 

0.91 

C*  79 

0.  v 

0.73 

%60  0.32 

-0.69 

-0.56  -0.69 

MEAN 

surface 

PRESSURE 

10CC.9  MB 

STANDARD  DEVIATION  IN  SURF. PRESS.  6.2  Mb 


100C 

50C 

BOO 

700 

600 

SOC 

900 

300 

200  I 50 

100 

0*v 

1.0 

2.0 

3.0 

9.2 

5.6 

7.2 

9.2 

11.0  13.6 

16.0 

21. 

19. 

10. 

9. 

-3.  - 

12.  - 

29.  - 

39.  - 

55.  -60.  -65. 

3.5 

9.7 

9.2 

3.3 

3.1 

3.2 

3.5 

3.0 

9.2  3.9 

9.2 

-0.26 

-0.35 

-0.16 

0.03 

0.1G 

0.09 

0.01 

-0.01 

-C .06  0.02 

-0.13 

l.CC 

0.82 

0.72 

0.55 

0.30 

C.35 

C.3S 

0.28 

0.01  -0.29 

-0.32 

9.2 

6.9 

9.9 

3.3 

2.1 

1.3 

0.7 

0.0 

0.0  o.o 

0.0 

c.c 

-C.ll 

0.02 

0.10 

C.ll 

0. 10 

0.06 

P.99 

-0.09  -0.03 

-0.16 

l.CC 

1.09 

C  .87 

0.56 

n.39 

0.3b 

0.37 

0.32 

-0.01  -0.29 

-0.95 

c.o 

-C.9C 

O.Ofc 

0.36 

C.4C 

0.  38 

0.25 

0.16 

-0.20  -0.15 

-0.  75 

l.CC 

1.07 

C.9C 

n.60 

0  .53 

0.90 

0.4* 

0.90 

-C.01  -0.39 

-0.63 

MEAN  SURFACE  PRESSURE  ICCS.3  *8 

STANDARD  DEVIATION  IN  SURF. PRESS.  6.5  MB 


lrCC 

90C 

60C 

70C 

600 

5"9 

900 

30C 

200  15G 

100 

c.c 

1.0 

i.C 

3.C 

9.2 

5.6 

7.2 

9.2 

11.9  13.6 

16.0 

18. 

12. 

7. 

?♦ 

-K.  - 

19.  -26.  -91.  - 

55.  -59.  -65. 

3.1 

3.0 

3.5 

3.1 

3.1 

3.9 

3.9 

3.  ® 

5.3  3.1 

3.8 

-0.26 

-0.33 

-0.26 

-O.C  3 

C.03 

-3.09 

-0.10 

-0.22 

-0.25  -0.07 

0.00 

l.CC 

0.01 

0.72 

p.bl 

0.59 

0.50 

0.56 

0.96 

0.06  -0.29 

-0.53 

8.9 

6.1 

9.3 

2.9 

2.0 

1.  1 

0.6 

0.0 

0.0  0.0 

0.0 

0.0 

-0.07 

-0.09 

0.07 

C  .09 

C  •  07 

0.03 

-c.ot 

-0.17  -0.06 

-0.07 

l.CC 

0.97 

0.81 

0.69 

P  *6 C 

0.67 

r  .69 

0.53 

-0.00  -0.35 

-0.57 

O.C 

-0.26 

-0.19 

0.29 

0.39 

C.?5 

0.11 

-0.28 

-0.70  -0.36 

-0.35 

l.OC 

0.99 

C.89 

0.60 

0.65 

0.76 

0.76 

0.66 

-0.00  -0.56 

-C.79 

MFAN  SUPFACE  PRESSURE  10C6.3  mb 

STA^wAk0  DEVIATION  IN  SURF. PRESS.  B.T  MB 


ICCC 

900 

eoc 

700 

toe 

500 

50G 

300 

20C  15C 

IOC 

O.C 

l.C 

4.C 

3.C 

5.2 

5.6 

7.2 

9.2 

11.8  13.6 

16.0 

11. 

6  • 

l. 

-S  - 

12.  - 

22.  - 

35.  - 

57.  - 

■53.  -55.  -58. 

2.3 

2.7 

3.C 

3.0 

7.3 

3.5 

>.7 

7.9 

4.5  3.6 

3.0 

-0.15 

-0.05 

C.*l 

C.?0 

P.21 

f".20 

0.18 

-0.06 

-0.52  -0.38 

-0.53 

l.CC 

C.  5E 

0.51 

0.55 

*3.52 

0.39 

C.36 

C.  16 

-0.10  -0.23 

-0.20 

5.2 

3.9 

2.8 

l.* 

U? 

O.T 

0.7 

C.O 

C.O  0.0 

0.0 

C.C 

C.Ol 

0.03 

^.1C 

0.11 

*.1C 

0.10 

-0.01 

-0.29  -0.10 

-C.21 

l.CC 

C  .65 

O.St 

0.65 

0.65 

0.62 

P.62 

0.27 

-0.50  -0.55 

-0*66 

0.0 

0.C5 

C.W 

0.36 

0.51 

*•5 1 

0.53 

-0.06 

-1.07  -0.B1 

-0.97 

l.CC 

C.TC 

0.69 

C.68 

0.  71 

f>,7C 

0.7J 

0.35 

-0.61  -0.59 

-0.59 

WSRL-0242-TR 
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IPtltK 


PRtSSUkE  Me 
ALTITUCE  KM 

MEAN  TEMPERATURE  DEG  C 
SUNCARD  OEVlATtCN  TEMP  * 
CCRRLN.-SURF.PRES./TfcMp. 
CORRLN.-SURF.TfcMF./TkMP, 
MFAN  MIXING  kATIC  G“/KG. 

CONDITIONAL  factor  FP 
ccncitional  FACTOR  FT 

fract.  ccnon.  fact  gp 

FRACT.  CCNON.  FACT  GT 


SUPMtR 


FRtSiUfE  *e 
ALTITUCE  KM 

MEAN  TtMPE«ATUHE  CcG  C 

OfcVlATICN  TtMF. 
CGk RCN.- SURF. PFEi./TfcMp. 

CCKRlN.-SURF.TfcMF./TfcMp. 

MEAN  v  I  X  I NG  RATIO  GM/KC. 

LCNCITICNAC  FACTOR  F r 
CCNCITIONAL  factor  FT 

FRACT.  CCNCN.  fact  gf 
FRACT.  CCNcN.  FACT  CT 


AUTUMN 


PRESSURE  Mfc 
ALTITUCE  KM 

MEAN  TEMPERATURE  DcG  C 
standard  deviation  temp, 
corrln.-surf.pres./temp. 

CORRLN.-SUKF.TEMP./TtMp. 
MEAN  MIXING  RATIO  GM/KQ. 

conditional  FACTOR  FP 
CONDITIONAL  FACTOR  ft 

fract.  cqncn.  fact  gp 

FRACT.  CCNCN.  FACT  GT 


•.INTER 


PRESSURE  Mfi 
ALTITUDE  KM 

MEAN  TEMPERATURE  OEG  C 
STaNCAHO  DEVIATION  TEMP. 
COftRLN.-SURF.PKES./TtMP. 

CQKRLN. -SURF. TEMP. /TkMp. 

MEAN  MIXING  RATIO  GM/kg. 
CONDITIONAL  FACTOR  FP 

conditional  FACTOR  FT 


TABLE  KCONTD.). 
(h)  Townsville 


MEAN  SURFACE  PRESSURE  1016.?  Mb 

STANOARD  DEVIATION  IN  SURF.PRESS.  2.8  MB 


ICCC 

90C 

8Cu 

700 

600 

500 

400 

300 

200 

150 

100 

O.C 

l.C 

2.0 

3.G 

4.2 

5.6 

7.2 

9.2 

11.8 

13.6 

16.0 

25. 

16. 

12. 

6. 

0. 

-8.  -18.  -33.  -53.  -67.  - 

76. 

?.C 

2.5 

2.P 

2.3 

2.3 

2.2 

2.2 

1.9 

1.4 

W  7 

?.6 

-0.45 

-0.63 

-0.55 

-0.14 

0.00 

-C.05 

-0.03 

0.03 

-C.04 

0.00 

0.19 

l.CC 

0.63 

0.5C 

0.19 

0.07 

0.01 

-0.11 

-C.09 

0.08 

0.07 

-0.17 

1  wo 

7.8 

5.C 

3.6 

2.4 

1.4 

0.8 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.39 

-0.4C 

-0.05 

0.03 

-0.C5 

-0.08 

-0.01 

-o.oc 

0.03 

0.13 

l.OC 

0.54 

0.44 

0.19 

0.10 

-0.02 

-0.17 

-0.09 

0.06 

0.06 

-0.14 

O.C 

-1.36 

-1.44 

-0.18 

0.13 

-0*19 

-0.33 

-O.C  3 

-0.01 

0.13 

0.69 

l.OC 

0.56 

0.46 

0.20 

0.11 

-0.03 

-0.20 

-C.  11 

0.08 

O.U 

-0.21 

ivcAN 

S09MCc 

DR  c  SSUB  f 

IC?9. 3  Mp 

STAAOARG  DEVIATION  IN  SURF.PRESS.  3.3  “6 

ICCC 

see 

80C  7*C 

5*C 

4CC  300 

2*0 

150  IOC 

CtC 

1 .0 

2  «C  3.C 

4.2 

5. 6 

7.2  9.2 

11. R 

13.6  16.0 

28. 

19. 

15.  a. 

2. 

-6.  - 

17.  -31.  -53.  -66.  -80. 

1.9 

2.0 

2.1  1.4 

1.® 

l  .7 

2.*  2." 

1.6 

1.5  2.6 

-C.C5 

-0 « 5C 

-C.32  -r. 1 2 

-*  •  ?G 

-*  •  33 

-*.40  -0.44 

-*.  ?3 

-0.01  *.15 

1  .CC 

0.48 

G  .4 2  *.15 

?.C5 

-C.C7  -*.12 

-‘■*.01 

0.03  -C.04 

15.6 

11.5 

7.7  S.4 

3.8 

2.4 

1.2  *.* 

o.C 

O.C  C.O 

C.C 

-0.29 

-c.19  -*.-:a 

-O.U 

-0.  16 

-*.?4  -0«?7 

-c.u 

-C.C1  c.u 

l  .CC 

C  .47 

C .46  o.l 2 

C.'*? 

~.?3 

-* .r9  -r. i4 
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TABLE  2.  MEAN  DIURNAL  VARIATION  IN  SURFACE  TEMPERATURE  FROM  2300  U.T. 
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Figure  2.  Illustrating  the  assumption  that  diurnal  variation 

decreases  linearly  with  altitude,  to  the  800  nto  level 
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